Comparative sequence analysis and oligonucleotide probe design based on 23S rRNA genes of Alphaproteobacteria from North Sea bacterioplankton.
Almost complete 23S rRNA gene sequences were obtained from 11 Alphaproteobacteria isolated from marine surface water of the German Bight. Five of the strains belong to the "marine alpha" group, a phylogenetic cluster which encompasses members of the genus Roseobacter and closely related bacteria. Phylogenetic sequence analysis based on 52 published as well as unpublished complete 23S rDNA sequences from Alphaproteobacteria including the newly obtained was in general consistent with the 16S rRNA gene sequence-derived phylogeny. 16S and 23S rRNA based phylogenies both showed a distinct cluster for strains associated with the "marine alpha" group. The suitability of both markers for the design of oligonucleotide probes targeting selected groups of Alphaproteobacteria was systematically evaluated and compared in silico. Six clusters of sequences covering different phylogenetic levels as well as two strains were selected in a case study. To compensate for the quantitative difference in the two data sets, the 16S rRNA dataset was truncated to sequences with an equivalent in the 23S rRNA data set. Our results show, that the overall number of phylogenetically redundant probes available could be more than doubled by extending probe design to the 23S rRNA. For small clusters of high sequence similarity and single strains, up to 8 times more discriminating binding sites were provided by the 23S rRNA.